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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ruggedness 

detecting sensor having a high S/N. n ^ 



SOLUTION: Detecting elements 10 each composed of a 
detecting electrode 1 and a conversion circuit 2 which 
converts the capacitance formed between an object near 
the electrode 1 and the electrode 1 into a voltage or 
current are arranged in an array of N vertical columns 
and M horizontal rows. The detecting elements 10 are 
connected to scanning lines 100 laid along the columns 
of the array and output lines 200 laid along the rows of 
the array. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The capacity formed between a sensing electrode, and the body near [ this ] the sensing 
electrode and the above-mentioned sensing electrode The scanning line with which the sensing element 
which consists of a conversion circuit changed into an electrical potential difference or a current has 
been arranged to the array of a vertical N line x horizontal M train, the sensing element array was 
formed and the above-mentioned sensing element has been arranged in accordance with each train of the 
above-mentioned sensing element array, The concavo-convex detection sensor characterized by 
connecting with the output line arranged by accompanying each line of the above-mentioned sensing 
element array. 

[Claim 2] It is the concavo-convex detection sensor according to claim 1 by which the above-mentioned 
conversion circuit consists of one MOS transistor, and the gate electrode of this MOS transistor is 
characterized by having connected one electrode to the above-mentioned scanning line, and connecting 
the electrode of another side to the above-mentioned output line among the drain electrode of the above- 
mentioned MOS transistor, and a source electrode at the above-mentioned sensing electrode, 
respectively. 

[Claim 3] The concavo-convex detection sensor according to claim 2 characterized by making the 
above-mentioned MOS transistor into the MOS transistor made from an amorphous silicon, or the MOS 
transistor made from polycrystalline silicon. 

[Claim 4] The concavo-convex detection sensor according to claim 2 characterized by forming diode in 
wiring which connects the above-mentioned MOS transistor and an output line so that the sense from 
terminal of the above-mentioned MOS transistor to the above-mentioned output line may serve as the 
forward direction. 

[Claim 5] It is the concavo-convex detection sensor according to claim 2 characterized by preparing 
MOS transistor with the another above-mentioned MOS transistor so that the sense from the terminal of 
the above-mentioned MOS transistor to the above-mentioned output line may serve as the forward 
direction at wiring which connects the above-mentioned MOS transistor and an output line. 
[Claim 6] The concavo-convex detection sensor according to claim 1 to 5 characterized by having 
connected the end of a switch at the node of the above-mentioned sensing electrode and the above- 
mentioned conversion circuit, and connecting the other end of this switch to the reset line arranged along 
with each line of the above-mentioned sensing element array. 

[Claim 7] The above-mentioned switch is a concavo-convex detection sensor according to claim 6 which 
is 3 terminal component which has a control terminal, and is characterized by connecting this control 
terminal to the control line arranged in accordance with each train of the above-mentioned sensing 
element array. 

[Claim 8] The above-mentioned switch is a concavo-convex detection sensor according to claim 6 
characterized by being the diode of two terminals. 

[Claim 9] The concavo-convex detection sensor according to claim 6 to 8 characterized by sharing the 
above-mentioned control line or the above-mentioned reset line by the sensing element adjoined each 
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other and located in a line. 

[Claim 10] The concavo-convex detection sensor according to claim 7 characterized by the above- 
mentioned scanning line serving as the above-mentioned control line. 

[Claim 1 1] It is the concavo-convex detection sensor according to claim 1 to 5 characterized by 
connecting diode to the sense from which the above-mentioned diode becomes off when the other end of 
the above-mentioned diode is impressed to the scan signal for the end of this diode by the node of the 
above-mentioned sensing electrode and the above-mentioned conversion circuit at this scanning line at 
the above-mentioned scanning line. 

[Claim 12] The concavo-convex detection sensor according to claim 8 or 1 1 characterized by having 
short-circuited the gate electrode and drain electrode of a transistor, and forming the above-mentioned 
diode. 

[Claim 13] The concavo-convex detection sensor according to claim 1 to 12 characterized by forming in 
the same substrate as the above-mentioned sensing element the digital disposal circuit which processes 
the data from the above-mentioned sensing element. 

[Claim 14] The concavo-convex detection sensor according to claim 1 to 13 characterized by having 
made the configuration of the above-mentioned sensing electrode into the square or the rectangle, and 
setting to 50 micrometers or less the pitch of the above-mentioned sensing element arranged in the shape 
of an array. 

[Claim 15] It is the concavo-convex detection sensor according to claim 1 to 14 characterized by 
scanning an array to a line writing direction in the array of the above-mentioned vertical N line x 
horizontal M train when N/M is one or more, and scanning an array in the direction of a train when N/M 
is one or less. 

[Claim 16] The concavo-convex detection sensor according to claim 1 to 15 characterized by making a 
dielectric deposit on the above-mentioned sensing electrode. 

[Claim 17] The concavo-convex detection sensor according to claim 1 to 16 characterized by forming 
the sensor which consists of the above-mentioned sensing element and a digital disposal circuit on a 
dielectric substrate. 

[Claim 18] The concavo-convex detection sensor according to claim 1 to 17 characterized by having 
formed the above-mentioned sensing electrode in another layer with a conversion circuit and wiring, and 
having arranged the above-mentioned sensing electrode to the side near a body. 

[Claim 19] Concavo-convex detection equipment according to claim 1 to 18 characterized by forming in 
the same substrate as an image display device the concavo-convex detection sensor which consists of the 
above-mentioned sensing element and a digital disposal circuit. 

[Claim 20] The fingerprint collation device characterized by using as a sensor which is the fingerprint 
collation device which makes at least one person's identified fingerprint collate, and detects a fingerprint 
for a concavo-convex detection sensor according to claim 1 to 18. 

[Claim 21] Individual distinction equipment characterized by having the fingerprint collation device of 
claim 20. 

[Claim 22] Concavo-convex detection equipment characterized by preparing the movable conductor 
connected to the power source in the part to which a body accesses a concavo-convex detection sensor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention regards the shape of toothing of a body like a fingerprint as 
capacity value distribution, and relates to the sensor which detects the distribution electrically. 
[0002] 

[Description of the Prior Art] The fingerprint sensor as equipment for detecting the shape of objective 
toothing is shown in WO 97/No. 40744 official report. The circuit diagram showing the principal part of 
the fingerprint sensor used for this system is shown in drawing 3 1 . This circuit becomes array-like and 
constitutes a fingerprint sensor. In drawing, 12 is a sensing element and consists of a sensing electrode 
14 which forms capacity between the fingerprints put on the top. In this example, only when a 
fingerprint exists on a sensor, capacity arises between a fingerprint and the sensing electrode 14. A 
charge can store in the capacity produced from the 1st scanning line 18 through the switching element 
16 before the scan. And at the time of a scan, it operates so that this charge may be outputted for the 2nd 
switching element 17 at the 2nd scanning line (output line) 20. At this time, since distance with the 
sensing electrode 14 changes with irregularity of a fingerprint, capacity value differs. Therefore, since 
the amounts of charges which were able to be stored in capacity differ, this amount of charges is 
measured in the shape of two-dimensional by scanning the 1st and 2nd scanning lines 1 8 and 20, and the 
concavo-convex pattern of a fingerprint is obtained. The amount of charges held since the capacity 
which consists of a fingerprint and a sensing electrode is small is small. For this reason, a charge 
sensitive amplifier is formed in the point of an output line 20, a charge is amplified, and the S/N ratio is 
improved here. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with this configuration, in order to read the very 
small amount of charges, the circuit which reads the highly efficient amount of charges is needed. 
Moreover, it is easy to be influenced of the noise on an output line. Furthermore, there was a possibility 
that a sensor might be destroyed under the effect of static electricity of the body. 
[0004] Then, this invention sets it as the 1st purpose to offer the concavo-convex, still higher detection 
sensor of a S/N ratio. 

[0005] Moreover, it sets it as the 2nd purpose to offer what has a high degree of integration, what has 
good resolution, the thing which can simplify a manufacture process, what has few degradation, and the 
thing which can carry out [ low cost ]-izing. Furthermore, it sets it as the 3rd purpose to offer that by 
which a sensor is not destroyed under the effect of static electricity. It is certain and sets it as the 4th 
purpose to offer the individual distinction equipment which cannot break easily further again. 
[0006] 

[Means for Solving the Problem] The concavo-convex detection sensor concerning invention of claim 1 
arranges the sensing element which consists of a conversion circuit which changes into an electrical 
potential difference or a current the capacity formed between a sensing electrode and the body near 
[ this ] the sensing electrode, and the above-mentioned sensing electrode in the shape of [ of a vertical N 
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line x horizontal M train ] an array, and connects the above-mentioned sensing element to the scanning 
line arranged in accordance with each train of the above-mentioned array, and the output line which 
have been arranged by accompanying each line of the above-mentioned array. 

[0007] As for the concavo-convex detection sensor concerning invention of claim 2, a conversion circuit 
consists of one MOS transistor, among the drain electrode of the above-mentioned MOS transistor, and 
a source electrode, one electrode is connected to the above-mentioned scanning line, and the electrode of 
another side is connected to the above-mentioned output line for the gate electrode of this MOS 
transistor at a sensing electrode, respectively. 

[0008] The concavo-convex detection sensor concerning invention of claim 3 makes an MOS transistor 
the MOS transistor made from an amorphous silicon, or the MOS transistor made from polycrystalline 
silicon. 

[0009] The concavo-convex detection sensor concerning invention of claim 4 forms diode in wiring 
which connects an MOS transistor and an output line so that the sense from the terminal of the above- 
mentioned MOS transistor to the above-mentioned output line may serve as the forward direction. 
[0010] The concavo-convex detection sensor concerning invention of claim 5 prepares MOS transistor 
with the another above-mentioned MOS transistor in wiring which connects an MOS transistor and an 
output line so that the sense from the terminal of the above-mentioned MOS transistor to the above- 
mentioned output line may serve as the forward direction. 

[001 1] The concavo-convex detection sensor concerning invention of claim 6 connects the end of a 
switch at the node of a sensing electrode and the above-mentioned conversion circuit, and connects the 
other end of this switch to the reset line arranged along with each line. 

[0012] A switch is 3 terminal component which has a control terminal, and the concavo-convex 
detection sensor concerning invention of claim 7 connects this control terminal to the control line 
arranged in accordance with each train. 

[0013] The switch of the concavo-convex detection sensor concerning invention of claim 8 is the diode 
of two terminals. 

[0014] The concavo-convex detection sensor concerning invention of claim 9 shares the control line or a 
reset line by the sensing element adjoined each other and located in a line. 

[0015] As for the concavo-convex detection sensor concerning invention of claim 10, the scanning line 
serves as the above-mentioned control line. 

[0016] The concavo-convex detection sensor concerning invention of claim 1 1 is connected to the sense 
which becomes off [ the other end of this diode / the above-mentioned diode ] when this scanning line is 
impressed by the scan signal at the above-mentioned scanning line about the end of diode at the node of 
a sensing electrode and the above-mentioned conversion circuit. 

[0017] The concavo-convex detection sensor concerning invention of claim 12 short-circuits the gate 
electrode and drain electrode of a transistor, and forms the above-mentioned diode. 
[0018] The concavo-convex detection sensor concerning invention of claim 13 forms in the same 
substrate as the above-mentioned sensing element the digital disposal circuit which processes the data 
from a sensing element. 

[0019] The concavo-convex detection sensor concerning invention of claim 14 makes the configuration 
of a sensing electrode a square or a rectangle, and sets to 50 micrometers or less the pitch of the sensing 
element arranged in the shape of an array. 

[0020] In the array of the above-mentioned vertical N line x horizontal M train, the concavo-convex 
detection sensor concerning invention of claim 15 scans an array to a line writing direction, when N/M 
is one or more, and when N/M is one or less, it scans an array in the direction of a train. 
[0021] The concavo-convex detection sensor concerning invention of claim 16 makes a dielectric 
deposit on a sensing electrode. 

[0022] The concavo-convex detection sensor concerning invention of claim 17 forms the sensor which 
consists of a sensing element and a digital disposal circuit on a dielectric substrate. 
[0023] The concavo-convex detection sensor concerning invention of claim 18 forms a sensing electrode 
in another layer with a conversion circuit and wiring, and arranges the above-mentioned sensing 
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electrode to the side near a body. 

[0024] The concavo-convex detection equipment concerning invention of claim 19 forms in the same 
substrate as an image display device the sensor which consists of a sensing element and a digital 
disposal circuit. 

[0025] The fingerprint collation device concerning invention of claim 20 is a fingerprint collation device 
which makes at least one person's identified fingerprint collate, and a concavo-convex detection sensor 
according to claim 1 to 15 is used for it as a sensor which detects a fingerprint. 
[0026] The individual distinction equipment concerning invention of claim 21 is equipped with the 
fingerprint collation device of claim 20. 

[0027] The concavo-convex detection equipment concerning invention of claim 22 prepares the movable 
conductor by which the body was connected to the part which accesses a sensor at the power source. 
[0028] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation is the circuit diagram showing the 
configuration of the concavo-convex detection sensor by the gestalt 1 of implementation of this 
invention. 1 is a sensing electrode and 2. is a capacity-electrical-potential-difference conversion circuit or 
a capacity-current conversion circuit here. One sensing element 10 is constituted from a sensing 
electrode 1 and a conversion circuit 2, and this sensing element 10 is arranged in the shape of [ of a 
vertical N line x horizontal M train ] an array, and constitutes the sensing element array. The scanning 
line 100 is arranged in accordance with each train of this sensing element array, and the output line 200 
is arranged along with each line. 

[0029] Between the sensing electrode 1 and a body, the gap where it filled up with air etc. is generated 
with objective irregularity. That is, the capacity (sensing capacity) which has the capacity value 
depending on objective irregularity between the sensing electrode 1 and a body occurs. 
[0030] In order to measure capacity value, a capacity-electrical-potential-difference conversion circuit or 
a capacity-current conversion circuit is needed. In order to make effect by parasitic capacitance small 
here, a S/N ratio can be improved if these conversion circuits 2 are included in each sensing element 10. 
Moreover, compared with the conventional approach, a S/N ratio can be sharply improved by including 
a magnification function in these conversion circuits 2. Therefore, the irregularity of measurement and a 
body is obtained two-dimensional in each capacity value by scanning electrically the scanning line 100 
and an output line 200. 

[0031] Conventionally, the charge stored in the sensing capacity in an array was read out of the array. 
However, since the charge which will be held if sensing capacity is small is small, capacity shift is 
produced by the parasitic capacitance and sensing capacity of lead wire, and a S/N ratio falls. By 
including the conversion circuit 2 of capacity in each array like the gestalt of this operation, an output 
signal with which the parasitic capacitance of lead wire does not pose a problem becomes possible. 
[0032] Gestalt 2. drawing 2 of operation is the circuit diagram showing the configuration of the 
concavo-convex detection sensor by the gestalt 2 of implementation of this invention. 3 is an MOS 
transistor here. The gate electrode of MOS transistor 3 is connected to the sensing electrode 1. 
Moreover, one electrode of a drain electrode and a source electrode is connected to the scanning line 
100, and the electrode of another side is connected to the output line 200. Since MOS transistor 3 has 
capacity (transistor capacity) here, if the gate electrode and the sensing electrode 2 of MOS transistor 3 
are connected, sensing capacity and transistor capacity will serve as series connection, for example, the 
capacity value of sensing capacity ~ gate voltage of Vf and a transistor 3 is set [ the capacity value of Cf 
and transistor capacity / the signal level at the time of ON of Ct and a scan signal line / VON and the 
signal level at the time of OFF ] to VG for the potential on VOff and the front face of a body. It is 
[0033] from this. 
[Equation 1] 
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It becomes. Since gate voltage VG of a transistor 3 changes with sensing capacity Cf from this, it 
depends for the output current of a transistor on sensing capacity. That is, it becomes a capacity-current 
conversion circuit. 

[0034] Moreover, if capacity etc. is connected to the outgoing end of this transistor 3, the charge 
according to the output current will be stored. That is, the output voltage depending on sensing capacity 
is obtained. That is, it becomes a capacity-electrical-potential-difference conversion circuit. By scanning 
the scanning line 100 and an output line 200, the irregularity of the shape of-dimensional [ objective / 2 ] 
is detectable in measuring these output currents and output voltage in the shape of-dimensional [ 2 ], and 
analyzing them. 

[0035] Usually, some components, such as amplifier and capacity, are needed for constituting a 
capacity-electrical-potential-difference conversion circuit or a capacity-current conversion circuit, and a 
configuration is complicated. However, with this configuration, since the capacity-current conversion 
function is given with only one transistor 3, a configuration becomes simple and the occupancy area of a 
sensing element can be decreased. 

[0036] Moreover, it is the big description to have inputted the signal of capacity change into the gate 
electrode of a transistor 3, and to amplify it with this configuration. With this configuration, in order to 
make the signal of capacity change amplify and to make it output, compared with the approach of 
inputting the signal of capacity change into the drain electrode of the transistor of the conventional 
approach, a S/N ratio can improve sharply. 

[0037] Gestalt 3. drawing 3 of operation is the circuit diagram showing the configuration of the 
concavo-convex detection sensor by the gestalt 3 of implementation of this invention. Here, 3a and 3b 
are the P-channel MOS transistors, and each threshold voltage presupposes that it is the same and Vth. 
[0038] An output line Hn is 0V as an initial state. Moreover, when a certain scanning line Vn becomes 
more than HIGH (more than 3V [ for example, ]), other scanning lines are LOW(s) (for example, 0V). 
Now, suppose that the scanning line Vn was set to HIGH. At this time, the source edge of P-channel 
MOS transistor 3a serves as a terminal of the direction connected to the scanning line Vn, and another 
terminal connected to the output line Hn works as a drain edge. At this time, the gate voltage VGa of P- 
channel MOS transistor 3a takes a certain finite value according to a formula (1). And if the potential 
difference VGSa of the gate electrode of P-channel MOS transistor 3a and a source electrode fills 
VGSa=|VGa-Vn|>=|Vth|, P-channel MOS transistor 3a will be in ON condition, and will begin to pass a 
current to an output line Hn. The potential VHn of an output line Hn rises according to this current. 
Moreover, in P-channel MOS transistor 3b, potential Vn+1 of one terminal is 0V, since the potential 
VHn of another terminal becomes a finite value (>0V), the source edge of P-channel MOS transistor 3b 
serves as a terminal connected to the output line Hn, and a drain edge serves as a terminal connected to 
scanning-line Vn+1. 

[0039] On the other hand, according to a potential rise of an output line Hn, the gate voltage VGb of P- 
channel MOS transistor 3b comes to take the finite value which exists like P-channel MOS transistor 3a. 
The gate potential VGb rises and goes with a potential rise of an output line Hn, and is the potential 
difference VGSb of the gate electrode of P-channel MOS transistor 3b, and a source electrode. If 
VGSb=|VGb-VHn|>=|Vth| is filled, P-channel MOS transistor 3b will be in an ON state. 
[0040] The output of this sensor is inputted into other processing circuits. However, since the input 
impedance of the processing circuit is high enough compared with the input impedance of P-channel 
MOS transistor 3b used as an ON state, when it becomes more than VGSb>|Vth|, the current which 
flows from P-channel MOS transistor 3a lets P-channel MOS transistor 3b pass, and usually flows into 
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scanning-line Vn+1 by which potential was fixed to LOW. Therefore, the potential VHn of an output 
line Hn does not become more than the potential to which P-channel MOS transistor 3b begins to pass a 
current. The range of the potential which can take an output line Hn in the usual actuation is 
0<VHn<|Vth|. 

[0041] Thus, the output dynamic range of this sensor is restricted by the magnitude of the threshold 
voltage Vth of the P-channel MOS transistors 3 a and 3b, if threshold voltage Vth is large, an output 
dynamic range will become large, and if small, an output dynamic range will become small. 
[0042] When it constitutes this sensor here using the MOS transistor made from single-crystal-silicon 
(Si), the threshold voltage of the P-channel MOS transistor is usually as small as Vth=0.7 V. Then, 
improvement in a S/N ratio can be aimed at by controlling threshold voltage Vth by the ion implantation 
direction intentionally greatly to become more than 0.8V by introducing boron into the semi-conductor 
front face under gate oxide in an N channel so that an output dynamic range may become large. 
Moreover, if only the MOS transistor arranged in a manufacture process at an array part enlarges 
threshold voltage Vth, the clock frequency of the MOS transistor arranged at a circumference circuit part 
remains as it is, and can improve an output dynamic range. 

[0043] On the other hand, single crystal Si That threshold voltage Vth is large from the first (about 
2V<| Vth|<5V) poses a problem in the MOS transistor made from low-temperature polycrystal Si, the 
components, for example, the MOS transistor made from an amorphous silicon, other than a make MOS 
transistor, the MOS transistor made from elevated-temperature polycrystal Si, etc. However, if a 
component with such large threshold voltage Vth is used for the gestalt of this operation, the concavo- 
convex big detection sensor of an output dynamic range can be manufactured [ rather than ] using the 
MOS transistor made from single crystal Si. 

[0044] In addition, although the MOS transistor was used as the P-channel MOS transistor as an 
example in the above-mentioned explanation, the same effectiveness is acquired even if it makes it the 
N-channel MOS transistor at modification. 

[0045] Gestalt 4. drawing 4 of operation is the circuit diagram showing the configuration of the 
concavo-convex detection sensor by the gestalt 4 of implementation of this invention. It was shown that 
the output dynamic range of this sensor is bound to the threshold of the P-channel MOS transistor with 
the gestalt 3 of the above-mentioned implementation. So, with the gestalt of this operation, as shown in 
drawing 4, diode 9 was formed so that the sense from the terminal of the P-channel MOS transistor 3 to 
an output line 200 might become wiring which connects the P-channel MOS transistor 3 and an output 
line 200 with the forward direction. It is lost that a current flows from an output line 200 to the scanning 
line 100 by this through the P-channel MOS transistor which is not scanning others. Therefore, since the 
potential of an output line 200 can rise beyond the threshold of the P-channel MOS transistor 3, it can 
enlarge an output dynamic range, without receiving a limit of the threshold of the P-channel MOS 
transistor. In addition, although the MOS transistor was used as the P-channel MOS transistor as an 
example in the above-mentioned explanation, the same effectiveness is acquired even if it makes it the 
N-channel MOS transistor at modification. 

[0046] Gestalt 5. drawing 5 of operation is the circuit diagram showing the configuration of the 
concavo-convex detection sensor by the gestalt 5 of implementation of this invention. In drawing, 1 1 is 
the N-channel MOS transistor. With the gestalt of this operation, as shown in drawing 5, the N-channel 
MOS transistor 1 1 was formed so that the sense from the terminal of the P-channel MOS transistor 3 to 
an output line 200 might become wiring which connects the P-channel MOS transistor 3 and an output 
line 200 with the forward direction. That is, the gate terminal of the N-channel MOS transistor 1 1 is 
connected to the scanning line 100, and the two remaining terminals of the N-channel MOS transistor 
were connected to the output line 200 and the P-channel MOS transistor 3, respectively. If the N-channel 
MOS transistor 1 1 is connected in this way, only the N-channel MOS transistor 1 1 of scanned Rhine, for 
example, an array connected to Vn, will flow, and the N-channel MOS transistor 1 1 of Rhine which is 
not scanning others, for example, an array connected to Vn+1, will not flow. Therefore, since the current 
which flows from the P-channel MOS transistor 3 flows only into an output line 200, the potential of an 
output line 200 can rise beyond the threshold of the P-channel MOS transistor 3, and it can enlarge an 
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output dynamic range, without receiving a limit of the threshold of the P-channel MOS transistor. 
Furthermore, according to the gestalt of this operation, a sensor can be built only by the MOS transistor, 
without using diode like the gestalt 4 of operation. In addition, whether the P-channel MOS transistor 3 
and the N-channel MOS transistor 1 1 are reverse or are an MOS transistor of the same mold, the same 
effectiveness is acquired by connecting another MOS transistor to wiring which connects the MOS 
transistor used as a conversion circuit corresponding to each, and an output line 200 so that the sense 
from the terminal of this MOS transistor to an output line 200 may serve as the forward direction. 
[0047] Gestalt 6. drawing 6 and drawing 7 of operation are the circuit diagram showing the 
configuration of the concavo-convex detection sensor by the gestalt 6 of implementation of this 
invention. Drawing 6 is the configuration of having formed the switch in the circuit of drawing 1 . 
Drawing 7 is the configuration of having formed the switch in the circuit of drawing 2 . The reset line by 
which 300 has been arranged along with the line of the array of a sensing element here, and 4 are 
switches. 

[0048] If time amount does not pass enough after measuring sensing capacity, residual charge may arise 
at the node 1000 of the sensing electrode 1, a capacity-electrical-potential-difference conversion circuit, 
or the capacity-current conversion circuit 2. Since this residual charge worsens a S/N ratio, it forms the 
switch 4 linked to drawing 6 and a reset line 300 like drawing 7 , and is made to eliminate it to the 
optimal reset timing. This configuration can remove the effect of residual charge, and a S/N ratio can be 
raised. 

[0049] Gestalt 7. drawing 8 and drawing 9 of operation are the circuit diagram showing the 
configuration of the concavo-convex detection sensor by the gestalt 7 of implementation of this 
invention. Drawing 8 arranges the sensing element of drawing 6 to the vertical symmetry to the reset 
line 300. Drawing 9 arranges the sensing element of drawing 7 to the vertical symmetry to the reset line 
300. 

[0050] Since the reset line 300 is needed when a switch 4 is formed, the area of the whole array will 
become large. Then, if two sensing elements which adjoined each other as shown in drawing share the 
reset line 300, the number of the reset line 300 will be made in half compared with the former. The 
degree of integration of the surface integral of wiring reduced by this configuration of a sensor 
improves, and also the fall of the S/N ratio by the parasitic capacitance produced with these wiring can 
be prevented. 

[0051] Gestalt 8. drawing 10 , drawing 1 1 , drawing 12 , and drawing 13 of operation are the circuit 
diagram showing the configuration of the concavo-convex detection sensor by the gestalt 8 of 
implementation of this invention. Drawing 10 , drawing 1 1 , drawing 12 , and drawing 13 are the block 
diagrams which specified the control terminal of a switch as drawing 6 , drawing 7 , drawing 8 , and 
drawing 9 , respectively, and show the control terminal with which 400 was prepared in the switch 41. 
[0052] Since the control line which controls a switch 41 is needed when a switch 41 is formed, the area 
of the whole array will become large. Reset should just be performed while not scanning the sensing 
element. If the control terminal 400 of a switch 41 is connected to the scanning line 100 like drawing 10 
thru/or 13 and a scan signal will be used for switch control, it is not necessary to form the control line of 
a switch 41 independently. That is, while scanning, it becomes off, and while not scanning, it becomes 
resettable by using the switch 41 of a switching characteristic which serves as ON. 
[0053] Since the control line of a switch 41 is lost by this configuration, the degree of integration of a 
sensor improves. Moreover, since the control line of a switch 41 is lost, a sharp noise fall is attained and 
a S/N ratio improves. 

[0054] Gestalt 9. drawing 14 , drawing 15 , drawing 16 , and drawing 17 of operation are the circuit 
diagram showing the configuration of the concavo-convex detection sensor by the gestalt 9 of 
implementation of this invention. Drawing 14 , drawing 15 , drawing 16 , and drawing 17 are the 
configurations which used the switch 4 of drawing 6 , drawing 7 , drawing 8 , and drawing 9 as diode, 
respectively, and 5 is diode. 

[0055] Here, change of each node potential of the sensing element at the time of reset is shown to 
drawing 18 . Threshold voltage of VD and diode 5 is set to Vth for the electrical potential difference 
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built [ potential / of VH>Vth, VL<Vth, and the reset line 300 / highest ] over the forward direction in the 
potential of VH and the reset line 300 at the time of reset at VL and diode 5 (since it is easy here, 
referred to as VL=0V). The potential V1000 of a node 1000 is 0 <=V1000 <=VH. Diode 5 will flow, if 
the electrical potential difference more than threshold voltage Vth is built over the forward direction, 
and it does not flow on the electrical potential difference concerning the electrical potential difference or 
hard flow not more than it. 

[0056] Since it is VD=V1000-VH<=0 when having not reset probably, diode 5 does not flow, but the 
signal according to capacity is outputted. Since it becomes VD=V1000-VL=V1000 when resetting here, 
if it is V1000>Vth like Example 1, diode 5 will flow and will serve as V1000=Vth. Moreover, if it is 
V1000<Vth like Example 2, diode 5 does not flow but V1000 is still the potential of a basis. Therefore, 
the potential VI 000 of a node 1000 surely serves as V1000<Vth after reset by this configuration. 
[0057] Since the potential in the node 1000 of all the sensing elements in an array is surely standardized 
before the scan by this configuration by the potential below Vth, a S/N ratio improves. Moreover, the 
control line of a switch is not needed by using a switch as diode, but resolution can be improved. 
[0058] Gestalt 10. drawing 19 and drawing 20 of operation are the circuit diagram showing the 
configuration of the concavo-convex detection sensor by the gestalt 10 of implementation of this 
invention. Drawing 19 and drawing 20 are the configurations of having formed diode in drawing 1 and 
drawing 2 , respectively, and 5 is diode. With the gestalt 10 of operation, diode 5 is instead connected to 
the scanning line 100, without forming a reset line. When diode 5 becomes off when scan signal level 
serves as ON, and scan signal level serves as OFF in between a node 1000 and the scanning lines 100, a 
reset line can be lost by connecting diode 5 in the rectification direction in which diode 5 serves as ON. 
[0059] Since a reset line is lost by this configuration, a S/N ratio improves and improvement in a degree 
of integration is attained. 

[0060] Gestalt 11. drawing 21 and drawing 22 of operation are the circuit diagram showing the 
configuration of the concavo-convex detection sensor by the gestalt 1 1 of operation. A sensor can be 
manufactured only in an MOS process by having connected not the diode [ diode ] using the usual PN 
junction etc. but the gate electrode and drain electrode of an MOS transistor. Drawing 21 is the 
configuration of having prepared the configuration which made the switch p mold MOS transistor 6 in 
what used the MOS transistor as a capacity-current conversion circuit, and drawing 22 is the 
configuration which made the switch n mold MOS transistor 7 what used the MOS transistor as a 
capacity-current conversion circuit. 

[0061] Which shall be used between n form MOS transistor 7 and p mold MOS transistor 6 chooses the 
more nearly optimal one by the difference between a control signal and an output signal. Usually, since 
n mold MOS transistor 7 can pass a current greatly in a short time compared with p mold MOS 
transistor 6, reset can be completed early. 

[0062] The process for manufacturing diode by this configuration is not needed, but since a sensor can 
be manufactured at the process of only an MOS process, reduction in cost is attained. 
[0063] While making easy the design of circumference circuits other than a sensor by including the 
digital disposal circuit which measures the data from a sensing element array in the interior of the gestalt 
12. sensor of operation, a S/N ratio can be raised by carrying out signal processing inside a chip. 
[0064] An example of the block diagram which included the circumference circuit in drawing 23 is 
shown. As for a scan signal generating circuit and 2002, 2001 which shows the scanning line and the 
output line in which 100,200 and 300 were shown with the gestalt of old operation, respectively, and a 
reset line is [ a digital disposal circuit and 2000 ] sensing element arrays. ** and 8 read drawing 24 and 
drawin g_25 with an example of a digital disposal circuit, and, as for a switch and 500, a signal output 
line, and 3000 and 3001 are signal transformation circuits. When every one signal transformation circuit 
3000 is established in each lead wire like drawing 24 , the clock frequency of a signal transformation 
circuit has the advantage made small. However, chip occupancy area becomes large in this case. 
Moreover, when only one signal transformation circuit 3001 is established in the signal output line 500 
like drawing 25 , there is an advantage which can make small chip occupancy area of a signal 
transformation circuit. However, clock frequency becomes large in this case. 
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[0065] When using the concavo-convex detection sensor of the gestalt of gestalt 13. above-mentioned 
each implementation of operation as a fingerprint sensor, as for a fingerprint, the property top 
irregularity appears continuously a fixed period. By making the configuration of a sensing electrode into 
a round shape or not a trapezoid but a square, or a rectangle, the installation area to the irregularity 
which continued the fixed period can be increased to an effective target. Here, since it is said by the 
child that the pitch of a fingerprint is about 100 micrometers, if spacing of a sensing electrode is 50 
micrometers or less, it has the resolution which can distinguish a fingerprint enough. 
[0066] In the aspect ratio of gestalt 14. of operation, and a sensing element array, i.e., the array of a 
vertical N line x horizontal M train, in consideration of the value of N/M, an array can be scanned in the 
direction of a line (width) at the time or more of one, and the case of one or less can also be considered 
as a configuration which scans an array in the direction of a train (length). The signal from a sensing 
element is sent to a digital disposal circuit through lead wire. The part which surely crosses only several 
scan signal-line and scan signal-line minutes in an array produces lead wire. Moreover, the part which 
intersects various wiring may also be produced. Since it becomes parasitic capacitance, a part for such 
an intersection will worsen a S/N ratio. Therefore, a S/N ratio can be improved with constituting so that 
the count to which lead wire intersects various wiring may become small in consideration of the aspect 
ratio of the body to measure. 

[0067] It can also consider as gestalt 15. of operation, and the configuration on which the dielectric was 
made to deposit on a sensing electrode. When a large area of the whole array cannot be taken, 
fluctuation of the sensing capacity decided by the dielectric constant of air is small. Then, if capacity 
which serves as sensing capacity and series connection is made to add, fluctuation of sensing capacity 
can be detected with sufficient sensibility, it accumulates, and the S/N ratio of a sensor can be improved. 
Moreover, it is effective in protecting degradation of a sensing electrode. 

[0068] It can also consider as the configuration which does not manufacture a sensor on the usual 
substrate made from Si, but the gestalt 16. pan of operation is made to manufacture on a dielectric 
substrate. Since there is conductivity, the substrate made from Si generates parasitic capacitance 
between a substrate and a circuit, and it worsens a S/N ratio. Since the capacity in a suspension 
condition can disregard the existence, a S/N ratio is improvable by manufacturing a sensor on a 
dielectric substrate. Moreover, since it is not necessary to use Si expensive as a substrate, cost can be 
decreased. 

[0069] Gestalt 17. drawing 26 of operation is drawing explaining the configuration of the concavo- 
convex detection sensor by the gestalt 17 of implementation of this invention, and the sectional view 
showing the configuration of the concavo-convex detection sensor according [ (a) ] to the gestalt of this 
operation and (b) are the sectional views showing the configuration of the concavo-convex detection 
sensor by the example of a comparison. For 101, as for a substrate and 12000, in drawing, wiring of the 
scanning line, an output line, etc. and 1 1000 are [ a protective coat and 13000 ] insulating materials. 
With the gestalt of this operation, as shown in drawing 26 (a), the conversion circuit 2 and wiring 101 
which change capacity into an electrical potential difference or a current are formed on a substrate 
1 1000, the sensing electrode 1 is formed through an insulating material 13000 on it, and the protective 
coat 12000 is further formed on it. That is, the sensing electrode 1, and a conversion circuit 2 and wiring 
101 were formed in another layer, and have arranged the sensing electrode 1 to the side near the body 
used as analyte. 

[0070] When actually forming the concavo-convex detection sensor shown with the gestalten 1-16 of 
each above-mentioned implementation on a substrate 1 1000, as shown in drawing 26 (b), the 
configuration which forms the sensing electrode 1, a conversion circuit 2, and wiring 101 in the same 
layer on a substrate 1 1000 can usually be considered. However, with such a configuration, a conversion 
circuit 2 and wiring 101 will lead to the body which is a front face, i.e., analyte, only through a 
protective coat 12000. 

[0071] Therefore, when the body (analyte) which wants to detect irregularity has a charge, the moment 
the body touched on the surface of the sensor, instantaneous carrying current will flow into a sensor 
through a protective coat 12000, and a circumference circuit will carry out dielectric breakdown through 
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conversion circuit 2 the very thing or wiring 101. Moreover, when an MOS transistor is used as a 
conversion circuit 2, the MOS transistor made from single crystal Si made by the usual manufacture 
process has small size, but the MOS transistor made using other methods, for example, the MOS 
transistor made from an amorphous silicon, the MOS transistor made from low-temperature polycrystal 
Si, the MOS transistor made from elevated-temperature polycrystal Si, etc. need to enlarge size of a 
transistor, in order to take out the almost same engine performance as the MOS transistor made from 
single crystal Si. Moreover, in order to detect irregularity, a certain amount of area is required for the 
sensing electrode 1 used for the array by one side. Therefore, if a conversion circuit 2 and the sensing 
electrode 1 are manufactured in this layer, an array pitch will become large, and resolution will get 
worse. 

[0072] On the other hand, since according to the gestalt of this operation the sensing electrode 1 is 
arranged to the side with the sensing electrode 1, and the conversion circuit 2 and wiring 101 near the 
body which forms in another layer and turns into analyte as shown in drawing 26 (a) A conversion 
circuit 2 and wiring 101 will lead to a front face through an insulating material 13000, the sensing 
electrode 1, and a protective coat 12000, and since the instantaneous carrying current by the charge 
which analyte has is interrupted by these layers, dielectric breakdown, such as a conversion circuit 2 and 
a circumference circuit, is prevented. Furthermore, the effectiveness that an array pitch is reducible with 
the gestalt of this operation is also acquired. 

[0073] In addition. Although drawing 26 (a) showed the case where a conversion circuit 2 and wiring 
101 had been arranged in the same layer, it cannot be overemphasized that you may arrange in another 
layer. 

[0074] As shown in the gestalt 18. pan of operation at drawing 27 , a sensor is built together with an 
image display device, and it can also consider as concavo-convex detection equipment. In drawing 27 , 
an image display device [ like TFT ] whose 10000 is, and 4000 are concavo-convex detection sensors, 
and these are formed in one substrate 1 1000. In the approach a user inputs information according to a 
screen display, since the sheet-like sensor was conventionally stuck on the image display device, cost 
was high. With this configuration, cost can be decreased by sharing the I/O substrate to a sensor with the 
I/O substrate of an image display device. 

[0075] It is good also as equipment which equips the gestalt 19. pan of operation with a sensor, memory, 
a power source, a microprocessor, etc., and collates at least one person's identified fingerprint with it 
alone. For example, as shown in drawing 28 , it can be used also in the location isolated from other 
operation systems by constituting the image display device 10000, the concavo-convex detection sensor 
4000, and the operation system 30000 as one fingerprint collation device 12000. For example, it is a 
door etc. Moreover, since there is no connection with the exterior, it is hard coming to block an 
informational exchange. Therefore, safety improves. 

[0076] The concavo-convex detection sensor shown with the gestalt of the gestalt 20. above-mentioned 
operation of operation can be used for individual distinction equipments, such as an automatic teller's 
machine or a credit card authentication machine. Although he was conventionally checked only by the 
personal identification number, safety can improve by leaps and bounds by recognizing bodily features, 
such as a fingerprint. 

[0077] Gestalt 21. drawing 29 of operation is drawing showing an example of the concavo-convex 
detection equipment by the gestalt 21 of implementation of this invention. For 4000, as for the case of 
equipment, and 6000, a concavo-convex detection sensor and 5000 are [ a conductor and 7000 ] impact 
absorbers. Usually, the body has floating potential. Therefore, if a body is contacted in the direct sensor 
4000, a sensor 4000 may cause dielectric breakdown. 

[0078] With this configuration, a body contacts a conductor 6000 first. A conductor 6000 is connected 
a power source and the charge which the body had is poured to a power source. Next, in order to read 
objective irregularity, if a body is pushed, the impact absorber 7000 will be shrunken and a body front 
face will contact a sensor 4000. And a sensor 4000 operates and objective irregularity is detected. Thus, 
before a body contacts a sensor 4000, floating potential is negated by having formed the movable 
conductor 6000 by which the body was connected to the part which accesses a sensor 4000 at the power 
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source so that a ground etc. may surely be contacted. 

[0079] This configuration can protect dielectric breakdown and malfunction of a sensor 4000. Moreover, 
a body does not have floating potential, but objective surface potential is almost fixed, and a S/N ratio 
can be improved in order to contact a sensor 4000. 

[0080] Gestalt 22. drawing 30 (a) of operation and (b) are drawings showing an example of the concavo- 
convex detection equipment by the gestalt 18 of operation. Covering of conductivity [ 4000 / 50000 / a 
concavo-convex detection sensor and ] and 60000 are conductive rails. First, a body contacts covering 
50000 in the state of drawing 30 (a). Covering 50000 is connected to the power source through the rail 
60000, and the charge which the body had is poured to a power source. Next, in order to read objective 
irregularity, covering 50000 is made to slide along with a rail 60000, it will be in the condition of 
drawing 30 (b), and a body front face will contact a sensor 4000. And a sensor 4000 operates and 
objective irregularity is detected. Thus, before a body contacts a sensor 4000, floating potential is 
negated by having prepared the movable conductor by which the body was connected to the part which 
accesses a sensor 4000 at the power source so that a ground etc. may surely be contacted. 
[0081] By this configuration, dielectric breakdown and malfunction of a sensor 4000 can be prevented 
like the gestalt 21 of operation, and a body does not have floating potential, but objective surface 
potential is almost fixed, and a S/N ratio can be improved in order to contact a sensor 4000. Moreover, 
covering 50000 is closed at the time of un-detecting, and it is effective in protecting sensor 4000 front 
face. 
[0082] 

[Effect of the Invention] The concavo-convex detection sensor according to claim 1 concerning this 
invention The conversion circuit which changes into an electrical potential difference or a current the 
capacity formed between a sensing electrode and the body near [ this ] the sensing electrode, The 
sensing element which consists of the above-mentioned sensing electrode is arranged in the shape of [ of 
a vertical N line x horizontal M train ] an array, and since the above-mentioned sensing element was 
connected to the scanning line arranged in accordance with each train of the above-mentioned array, and 
the output line arranged by accompanying each line of the above-mentioned array, what has a high S/N 
ratio is obtained. 

[0083] The concavo-convex detection sensor according to claim 2 concerning this invention constitutes 
a conversion circuit from one MOS transistor, when one electrode was connected to the scanning line 
and the electrode of another side connected the gate electrode of this MOS transistor to the output line 
among the drain electrode and the source electrode at the sensing electrode, respectively, the occupancy 
area of a sensing element can be decreased and resolution improves. Moreover, a S/N ratio also 
improves sharply. 

[0084] Since the concavo-convex detection sensor according to claim 3 concerning this invention made 
the MOS transistor the MOS transistor made from an amorphous silicon, or the MOS transistor made 
from polycrystalline silicon, the concavo-convex detection sensor whose output dynamic range 
improved is obtained. 

[0085] Since the concavo-convex detection sensor according to claim 4 concerning this invention 
formed diode in wiring which connects an MOS transistor and an output line so that the sense from the 
terminal of the above-mentioned MOS transistor to the above-mentioned output line might serve as the 
forward direction, it can carry out the output-signal amplitude of an output line to beyond the threshold 
of an MOS transistor, and can raise an output dynamic range to it. 

[0086] Since the concavo-convex detection sensor according to claim 5 concerning this invention 
prepared MOS transistor with the another above-mentioned MOS transistor in wiring which connects an 
MOS transistor and an output line, it can carry out the output-signal amplitude of an output line to 
beyond the threshold of an MOS transistor, and can raise an output dynamic range to it, so that the sense 
from the terminal of the above-mentioned MOS transistor to the above-mentioned output line may serve 
as the forward direction. 

[0087] Since the concavo-convex detection sensor according to claim 6 concerning this invention 
connected the end of a switch at the node of a sensing electrode and a conversion circuit, connected the 
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other end of this switch to the reset line arranged along with each line, and it can originally reset the 
node in a suspension condition to the convention potential of arbitration, its S/N ratio improves. 
[0088] The concavo-convex detection sensor according to claim 7 concerning this invention uses a 
switch as 3 terminal component which has a control terminal, and since it connected this control 
terminal to the control line arranged in accordance with each train, it can reset it certainly. 
[0089] Since the concavo-convex detection sensor according to claim 8 concerning this invention used 
the switch as the diode of two terminals, it is certainly resettable with a simple configuration. A scan 
signal is used for control of a switch. The degree of integration of a sensor improves by this 
configuration, and a S/N ratio improves. 

[0090] Since the concavo-convex detection sensor according to claim 9 concerning this invention shared 
the control line or a reset line by the sensing element adjoined each other and located in a line, its degree 
of integration of a sensor improves, and it can prevent the fall of a S/N ratio. 

[0091] Since the scanning line served as the control line, the degree of integration of the according to 
claim 10 detection sensor [ concavo-convex ] concerning this invention of a sensor improves, and it can 
prevent the fall of a S/N ratio. 

[0092] Since the end of diode was connected to the sense which becomes off [ the other end of this 
diode / the above-mentioned diode ] when this scanning line is impressed by the scan signal at the 
scanning line at the node of a sensing electrode and a conversion circuit and a reset potential line is lost, 
the degree of integration of the according to claim 1 1 detection sensor [ concavo-convex ] concerning 
this invention of a sensor improves. 

[0093] Since the object of a configuration of having short-circuited the gate electrode and drain 
electrode of a transistor was used for the concavo-convex detection sensor according to claim 12 
concerning this invention as diode, it can abolish the process for building diode and can offer a low cost 
thing. 

[0094] Since the concavo-convex detection sensor according to claim 13 concerning this invention 
formed in the same substrate as a sensing element the digital disposal circuit which processes the data 
from a sensing element, the improvement in a S/N ratio and reduction of components mark are possible 
for it. 

[0095] Since the concavo-convex detection sensor according to claim 14 concerning this invention made 
the configuration of a sensing electrode the square or the rectangle and set to 50 micrometers or less the 
pitch of the above-mentioned sensing element arranged in the shape of an array, when the crawler 
bearing area to the irregularity which continued the fixed period can be increased to an effective target 
and used as a fingerprint sensor, it can offer what has high resolution. 

[0096] Since the concavo-convex detection sensor according to claim 15 concerning this invention 
scanned the array to the line writing direction, and it scanned the array in the direction of a train in the 
array of the above-mentioned vertical N line x horizontal M train when N/M was one or less when N/M 
was one or more, a S/N ratio can offer a high thing. 

[0097] Since the concavo-convex detection sensor according to claim 16 concerning this invention made 
the dielectric deposit on a sensing electrode, it is effective in being able to improve a S/N ratio and 
protecting degradation of a sensing electrode. 

[0098] Since it can improve a S/N ratio since the concavo-convex detection sensor according to claim 17 
concerning this invention was formed on the dielectric substrate, and expensive Si does not need to be 
used for it for a substrate, they can decrease in number cost. 

[0099] Since the concavo-convex detection sensor according to claim 18 concerning this invention 
formed the sensing electrode in another layer with a conversion circuit and wiring, and has arranged the 
above-mentioned sensing electrode to the side near a body, and the instantaneous carrying current by the 
charge which a body has is interrupted by these layers, dielectric breakdown, such as a conversion 
circuit and a circumference circuit, is prevented. Furthermore, the effectiveness that an array pitch is 
reducible is also acquired. 

[0100] Since the concavo-convex detection equipment according to claim 19 concerning this invention 
formed the concavo-convex detection sensor in the same substrate as an image display device, it can 
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decrease in number cost. 

[0101] Since the concavo-convex detection sensor of a publication according to claim 1 to 17 was used 
for the fingerprint collation device according to claim 20 concerning this invention as a sensor which 
detects a fingerprint, it can offer what can use it also in the location isolated from other operation 
systems, and cannot break easily. 

[0102] Since the individual distinction equipment according to claim 21 concerning this invention was 
equipped with the fingerprint collation device of claim 20, its safety can improve by leaps and bounds 
more by recognizing the bodily features of a fingerprint. Moreover, what cannot break easily can be 
offered. 

[0103] Since the concavo-convex detection equipment according to claim 22 concerning this invention 
prepared the movable conductor by which the body was connected to the part which accesses a sensor at 
the power source, dielectric breakdown of a sensor is prevented and it can offer what has a high S/N 
ratio. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 1 of implementation of this invention. 
[Drawing 2] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 2 of implementation of this invention. 
[Drawing 3] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 3 of implementation of this invention. 
[Drawing 4] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 4 of implementation of this invention. 
[Drawing 5] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 5 of implementation of this invention. 
[Drawing 6] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 6 of implementation of this invention. 

[Drawing 7] It is the circuit diagram showing other configurations of the principal part of the concavo- 
convex detection sensor by the gestalt 6 of implementation of this invention. 
[Drawing 8] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 7 of implementation of this invention. 

[Drawing 9] It is the circuit diagram showing other configurations of the principal part of the concavo- 
convex detection sensor by the gestalt 7 of implementation of this invention. 

[Drawing 10] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 8 of implementation of this invention. 

[Drawing 11] It is the circuit diagram showing other configurations of the principal part of the concavo- 
convex detection sensor by the gestalt 8 of implementation of this invention. 

[Drawing 12] It is the circuit diagram showing the configuration of further others of the principal part of 
the concavo-convex detection sensor by the gestalt 8 of implementation of this invention. 
[Drawing 13] It is the circuit diagram showing the configuration of further others of the principal part of 
the concavo-convex detection sensor by the gestalt 8 of implementation of this invention. 
[Drawing 14] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 9 of implementation of this invention. 

[Drawing 15] It is the circuit diagram showing other configurations of the principal part of the concavo- 
convex detection sensor by the gestalt 9 of implementation of this invention. 

[Drawing 16] It is the circuit diagram showing the configuration of further others of the principal part of 

the concavo-convex detection sensor by the gestalt 9 of implementation of this invention. 

[Drawing 1 7] It is the circuit diagram showing the configuration of further others of the principal part of 

the concavo-convex detection sensor by the gestalt 9 of implementation of this invention. 

[Drawing 18] It is drawing showing potential change of the node 1000 at the time of reset. 

[Drawing 19] It is the circuit diagram showing the configuration of the concavo-convex detection sensor 

by the gestalt 10 of implementation of this invention. 
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[Drawing 20] It is the circuit diagram showing other configurations of the principal part of the concavo- 
convex detection sensor by the gestalt 10 of implementation of this invention. 
[Drawing 21] It is the circuit diagram showing the configuration of the principal part of the concavo- 
convex detection sensor by the gestalt 1 1 of implementation of this invention. 

[Drawing 22] It is the circuit diagram showing other configurations of the principal part of the concavo- 
convex detection sensor by the gestalt 1 1 of implementation of this invention. 

[Drawing 23] It is the circuit diagram showing the concavo-convex detection sensor by the gestalt 12 of 
implementation of this invention. 

[Drawing 24] It is the circuit diagram showing the configuration of a digital disposal circuit shown in 
drawing 23 . 

[Drawing 25] It is the circuit diagram showing other configurations of a digital disposal circuit shown in 
drawing 23 . 

[Drawing 26] It is drawing explaining the configuration of the concavo-convex detection sensor by the 
gestalt 17 of implementation of this invention. 

[Drawing 27] It is drawing showing the configuration of the concavo-convex detection equipment by the 
gestalt 18 of implementation of this invention. 

Prawing 28] It is drawing showing the configuration of the fingerprint collation device by the gestalt 
of implementation of this invention. 

[Drawing 29] It is drawing showing the configuration of the concavo-convex detection equipment by the 
gestalt 2 1 of implementation of this invention. 

[Drawing 30] It is drawing showing the configuration of the concavo-convex detection equipment by the 
gestalt 22 of implementation of this invention. 

[Drawing 31] It is the circuit diagram showing the principal part of the conventional concavo-convex 
detection sensor. 
[Description of Notations] 

1 a sensing electrode, a 300 reset line, the control terminal of 400 switch, a 2002 digital disposal circuit, 
and 10000 image display device [ ] - 6000 and 50000 [ ] - movable conductor. 2 Capacity-electrical- 
potential-difference conversion circuit or capacity-current conversion circuit 3, 3a, 3b, and 1 1 MOS 
transistor 4 Switch 5 and 9 Diode 100 The scanning line 200 Output line 
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v D , K5©Hffimffi£v th £-r$ (rrx*iiffi* 

rofcfev L =ovti-s) . ^.^iooowfl;fi[Vioooiio^v 

1000:gV H T-fcS» *V 3f— K5|4JB*|6lK|H««ffiV th a 

l6j»ca^SSJE-?l4iJ|iI Ueir\, 
[0 0 5 6] y-tr y hSrL-Tl>ifc^B#|4V D =V 1 ooo 

»^uiA$*t5. rrtr-y-trs/ h£i-sn#i4v D =v 10 oo 

- v L= v 1000i^S<DT*, #Ji»£ 5 (CV 1000 >Vth"^fc^ 
I4\ KSttiWau Viooo=Vthi:*S. *fc«2 

© «t 5 icv 100 o<Vth"C*fe^-«, *V 4— K5i4#iHH*v 

1000lit,i«Sfir<Z)**T'fcSo S§oT, *mi&K£<3 

r y -t y h&tc&^iooorom&Viooote&f v 10 oo< v 

thi&S. 

[00 5 7] #fitj&{c »7W Cio^SftX^-otttt 
j{Siiooo^»tJ-s«tt!iJ, *SMic£,-fv th «Tw«^|c 

[0 0 5 8] H^CO^ffil 0. mi9i:m20l4, Z.<D 

-rm&^X'h&o mi 9*iJ:r^m2 on, zn&nmi 
texxtm 2 ar~ K*»it fc«j«-c«> t> , 5 aw 
4— K-efcs. nmowm 1 0 x*i4 y -t y msraart-r 

ft*3 5fc^4— K5Sr*aB»l0OU:SiKU-CV^ 
S„ @5^1000tjfeSiSllOOODmS:, 5feS«#W"</UiJ« 

w^/ua5 ^- 7 1 ft o x ^ S mz. ¥4 Hr- Ym ic V 
t ftS J: 5 /i«EW*lftJ-C^ 4— K5SraBtt-*-S r. t tc 
iotUtj/ h«ISr*S<-fii:*ST?#So 
[00 5 9] *1S^(c J: 9 y -fe y h^sftK ftSCT'S 

[0060] mmmm 11. m 2 1 *j .totm 2 2 «n 
mmm 1 1 tcisiifliQj^ta-fe^-y-co^sr^-riijgsm 

T'foSo *V4— KSraawPNS^ftifSrffl^fc^-f * 
-K-CI4ft<, M0S hyVv'x^W^*- hMMt 
40 yWi&*W$L Ufc t> W t -T S w h \c J; 9 MOST'n -fe x fc' 
^•C-fe^tJ-^jf-CtSo m 2 1 14, '$ft-tt%X&leI 

smos h 7 9Gt Ltzffii&*mvtzffif$.x\ m 2 

2(4, **-«ilt*»Ell6i:UTII0Sh7V^^Srffl 
fiKT-foSo 

[0 0 6 1] n^MOShy^v'X^TtpSMOSh?^^ 

4oXftjift*'S:S^o ii^nSiMOS h y V^x^7(4pS 
so MOS hyV^x^eiilt^, ©iSSr^ra-C^ct < j^-frS 
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[0 0 6 2] ##tj£l£j: <9 K5riSjt1-5fc»W 

[0 0 6 3] 3m<DMM l 2 . -t>-9-ftfl>\zffi%ami-T 
W frt>o>=f-9 SrJB!lJ£-f-5ft#«!3l|HllSSriia*iitf £ 

[0 0 6 4] 3 t^3aiH]»g^r*fl^i>iAyfc>^a 
<£>— 0iJ5:7jH- o 100, 2004o t tT>*300|4^ix^rlx*-C 

MZ^-t. 2001tt^a(g-§-^4laJK, 2002 (iff #®a|5] 
K> 2000|iJg*Piii^-T MT'feS. 0 2 4 £ HI 2 5 |*{f 

^rtiitim, 3000, 3001{lfg-§-^«|[elKt?fc5o El 2 4 © 
<£ 9 fc# » - K»fcffi#aElftHIS3000*— o<5oK»t 5 

fc, IH 2 5 <D ii 0 !Cft#*ljl@K300lS:«-g-mAJ!l500 
[00 6 5] 9dfe0»« 1 3 . ±e#3£K©7BtR«>l!!li& 

|00 6 6]HWil4. i»^-7L"fW 
«E«Jti-**>t>, KNffX«MJIJ07WlC*Sl^, N 
/Mrott^#lL> l£H±©«Fttff (*) ^iRlfcTW 
SrjfeSEU 1«T©*&H:5U (ME) *|6j{dT W Srjfe* 

mjrzm&tf'bZ < 46 J: 5 1:«t5 d t TfS/NJtSr 

[0067] mmnrm 15. *t, i&*n«®±^« 



12 

[0 0 6 8] HI©M16. -fcvy-£i§&© 

[0 0 6 9] mM(ommi 7. 0261*, z.<o&m<omi& 

«r*1-»BBU (b)f±tt;««IfcJ:5Dflfi*a"tr^1»-©« 
J^Sr*-rWffilllT**)5„ Htcfc^T, 101H:jfeSE*H»a 
^HftifCOgSIS, HOOOfSXS, 12000«{*MM, 13000 

&mm<oMi&X'ti. 12126(a) 

*Kliooo©±K:**Sr«EE**:tt«jtfc**-t* 
5g?lfcleIgg2i:g2#S{l0l<Sr^U ^©±^16^13000 
20 Sr^-fCiSfti«ffil«r^L, $ f>fc-t©±tc^)Sl20 

*> j; t>*ga8iioi ir r±9JJf u msifttttz y^rnc 
[oo7o] ±m&mifo<»j&ffi i ~ 1 6 -e* ufcuaa^ 

til-feVf-S:||^lc»tR11000±{;:^-r5^, ii^ 

12126 (b) {c*UfcJ;5{c, S^noooiwiHlcatc 
ig&mffiit, £«IeIK2£, Sa*fiioitSr^fiS;-r6#j* 

0l82'^Eil6ioi^««Bli2ooo«rtSr^UT*ffi-t-4*> 
30 *>«td#T?*>5»flKfco4^5r. £{C46. 

[0 0 7 1] DflfiiSrttaLfc^** (tt«f*:) 

f*fflicMB^fta*ftgBRl2000&4t- Lt-fc >1>-fcflEixii 
^lfelEli^2i^Sajgl0lSriiDTSiaielK^ifei^JS 
ILTLi^ *fc, ^lfe|H]8S2t LTMOShy^v 1 ^^ 

7 r ^.Si^lMOS b 7 Vi^X^^>, ffiffl^feSSiSiMOS h 7 

fc-*T% T WJCffl^T^S^affilfiDfliaSr^tH 

0l82i:<ifto««lSr^JiKiJlfH-S i: 7 W 

[0 0 7 2] r*lfc»L-C*S8Mi©»ttlCj:ntf. 12126 
(a)(C^-T<t ^m^lt, ^(elK2*Jj:t>*ga^l 

01 £ tt9JJ|IC)gj£ L, ft^^fc^S^tifiV^JC^ 
so S«il$-gB«LT^5<DT% ^|H]gS2^Ba^l01»4, Ife 
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&#i3ooo % &tonMi& i. ms^jsmooo^ vxmm 

tcoftassr t 9 . »HW^o®SfK «fcS #B#m 
^^ibcoJlKioT^ftSfc*^ 8HfciaK2* 

©TBttfc ioTTWfyf 5 £ i > 5 ft* 

#b*iS 0 

[0 0 7 3] fc*S. 026(a) t?«^lft|elK2i:iBil&101i 

[o o 7 4] mt&mmi 8. 02 7K*-t- 

Hflt&tfcWglgi "f £ r i: S„ 02 7fc*it,>-C, 10 
OOOliTFTcoj; 5fcHft**5*'-W;*, 4000litMIia^ttS-tr 

So fUffi^BE*^ Lfc^oTtf #£A;tJ-f S;£fe 

[0 0 7 51 HJfero^i 9. ^^{c, 

< tt-A«?i»SiJ$ixfcltitS:Srfig^'-t-5iSBi Ltti 
v\> 0 2 8 (c^-f- J; o Mfo&7F7 t 'U *io 

000, Dfl[£i^tb-fer >-^4000 % ^^->^xA300005r— o» 
miSfiS^Si20oot tti^tsrtia^ teoss 

JR 9 *«F* Lfc< <fci. «ot, ft£tt#i6j± 

-rs 0 

[oo76] m&mm 2 0 . ±3fi©n*©jK»-c* u 

So ft*f±*BE#*««"C*A*:*BUT^fc^, MX 
±T*#S„ 

[0 0 7 7] Iffi©Bi2 1. 02 9(1, ^O^BJWl^ 

*©»«2 ite«t5uaii!i*uii6fli«)-«i«r*-fiaT*> 

So 4000fct|U]|£M£ffi-tr>'->J\ 5000tt^aroffifr, 6000(1 
700or±S»KiRSI1B-e*>5. iI#»<*«M«#: 
Sr^oTt^So 8SoX, K^lr:^4000l^f*:£g$fe£ 
-ttrSi, -fev^OOO^ieftWaSrfir. 
[0078] ^rt-cttsrifeflctt^fteoootesatt-j- 

S„ $tt6000ttttiMc&jft;**l, SlWoT^fcM 

Srffi"i:«Si®»l5ma7000^^, *ft*iB^-fe ^40 

OOfcSHtt-t-3. ^UT-fe^^4000^1b^L, 
Sr^tH1-S 0 rffli^fcLT, *M*:*-tv*4000teS!tt 

4000(CT ^ -tr ^ -T S ffi#l£8£i££H!fc 3 ft "TMfc** 
6ooo=jri9: it fc r t t?#aHWfc«riTt>fli"t-. 



74 

[0 0 7 9] 2M8j£jc i 9 -t v^40ooro*6^S^iib 

[008 01 HW12 2. 13 0 (a) , (b)« 

So 4000Cfc(lDiIb&|iHr 50000(i3ffl;ttC*^-, 6 

0000(i^m^(OU-/PX*foS„ *f\ 03 0 (a) <D#i 

ffi-e> fj&te*/-*— 50ooo(;iS$rt"S„ */^-50000iii^ 

io -A^oooosr^ux«BfcSfiRsti-c*i9, vommo 

#>(C, #^-50000&U— /U60000(CieoT^7'(' K£ 
03 0 (b) ©fttStCfcoT, ^frJjffi^-fcVlHO 

4000fcT^-t^-j-5»^fc«lillcSBK$ixfcW«i<c** 

[008 1] #1fti£f£j; 9 . nM<DMM2 l i lsl«-tr v 
20 lMOOO0j&fttt8<*K»)f1?£:6ftf. *fc*tffe6*#»Wfc 
^w*ffi«{4^(5lS-^T*-tr VlMOOOICg 

^7^-50000(1^ 9 , -fe Vf-4000^ffi5rt*SI1-S 

ft^rtfeS. 

[0 0 8 2] 

[^P^coft*] r©»Wfc«sa**iE«©|!fli!!itttiJ 

bj& * h s * fc (i««{c^«i-r s &*iHitt 

ilE^Sffi^^^SiS^P^SriENftx^M^JW 
30 TKttfcEiU ±IE^*^?r, ±ETW-fO*iW 

[0 0 8 3] £©»lHfc;#6W#«2Ett©Hfltfem-fc 

40 fcS/NJtt.A*IiC|S]±-TSo 

[0 0 8 4] rcD^^{i#Sf»*^3fe«»IM]ai^W-fe 

^f-(i, mos h7y-^^ &T*/i<7 r^i/!) 3 vMmos 
W-t^f-^#e>ttSo 

[0 08 5] r(O^WiC#SII*]S4fe4g(D|lfli!i^ttl-fe 

(£» ±IEM0S h^v^^^wiffiT-^PjilEffi^itS^roiPj 
#j4SJH*[S]i!/<cSJ; 5fcy-f*- KSMRttfcw-e. 

so ^(Dta^ft^^i^Mosh^v^^^wH^iir-rs 
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[0 0 8 6] ^©»MK:ffi5ffll**5E*«)|!aiQ«W-fe 

# asJK^fa t J: 5 K±taMOS h7^^i te»J©M 

[0 0 8 7] 3©»Wfc«5»#*6Btt«IMi!y*tllir 
*B«r«8RU r©;*^ s/^©«i&, #fTfc»o-CEfll 

[0 0 8 8] r©38Wfc«5ffll*«7E*«)|Hia*W-fe 

[0089] r ©^wi-#2)it*^ 8 ta«©[aa^mir 

[0 0 9 0] r©«Wfcfi5S8U*«9E*03Dilia*ia-fe 
Vim, ©J®^, fcSVSiy-fe;/ S^otf 

#A±U *fcS/Nit©fg;T£l»ff 5 0 

[0091] r©^ej{c#5w*«i otzmnmamm 

1rv^« s jfe*i»i6S«iJ^itft^*aSJ:5»cLfc©-C-tV 
tf©*«lt#l*l±U *fcS/NJt©{g;T£l£lf5o 
[00 9 2] ^©«MK«5B*9[ 1 l ^©Mfl^ffl 

•fevf-tt, ^s*amis^^«iHiK^©«iK^^, 

K©-i84\ r©y^^— K©ftb*Sttjfefii®^, r©j£ 
[00 9 3] £<0»Wfc«Sffl!#JSl 2Stt©Bflfl^til 

* Me 

[0 0 9 4] r©^PJ{c#S«*«l 3|2«©mfi^tli 

KSr^!*P^i:R-©S«icmufc©T% S/NJt©|6j 
±13 <fc 0SR n B p,^©N'M^ pifg-efc So 
[0 0 9 5] r©^B^lC#.6f«*5l 4fB«g©ffla^ffi 

T W #ice« $ ftfc ±E«8*niit^© tr y ^£50 „ aSk 
TiLfect, -SEJBM-e»«6Ufc|lfli0ji::Str'B»*ii 



[0 0 9 6] ^©3PJ^#5ff#Jgi 5i2«©|!fl&&tb 
±ffiifNfi l x1tM^iJ©7' WtCfcV^T, N/ 
M^ltA±©B#li^fP]^7'WS:^SU, N/M«5l« 
T©^li?iJ*-|SiicT W J; 5 I- Lfc©T% 

S/NJt^«^fc©2rltttt?# 5, 

[0 0 9 7] ^©3&93{C#.5fl#JSl 6fB*©[H]fi*IHi 
•feV-tJ-tt, tf!»««±fcR«{*:Sri|SIS*fco-C, S/N 

5o 

[0 0 9 8] r©^BJ(C#5>H*5l 7|H«©[H]e I ^til 

■xrt. 4fc&&£ia«&Si£ffi^-ffc-rtf©T*=i;* M* 
5. 

[0 0 9 9] 8fS«©|H]ta&ti} 

u A^mmc^ ^mic±%z&]mmM%:m& u^© 

[0 10 0] £©3BWfc«.5i!SjfcKl 9|S«©[H]£b^a 
SSli, IMlifb^llHrvf-Sriil^^V^^irp]-©^ 

[oioi] z<D&w\mm#m2 oettettttRfe 

[0 10 2] ;i©389Ite«3ffl|5lWi2 l|B«©fiAWJ 
[0 10 3] r©3geEtc#,5!it#Jg2 2E«6©I!!]fi^W 

40 [mi] z(D%w<Dmm<DMffii\c&%w{h&im±>' 
[Ei2] z<D%mv>nmv>Mm2\z£zw&&m±>' 

■f © ig^©«^K ?r^-ris]^(gl X- h 5 „ 

[03] ;i©3PJ©!?l£©^!£3K£$Hfl&ai-t:V 
f-©^Sgp©«fi£$r*-riH]^12|t?foS 0 

[04] ^©5H^©Hte©Mffi4(CJ;SI!flCj^ai-feV 
f-©±ggp©«J*$r*^lElKlllT-fo S„ 

[05] r©^M©H^©^5fC«t5D!lfi)tlHJ-feV 

so [06] z.(D%w<omM(OTfm6\c£z>mi!h&m±> 
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[07] ciro^Mwllifero^ffietcistuio^ui-fe^ 

[08] r©38M©IB(t©JB«l7KJ:5lui|niijlW-fev 
1f©±^©*j&£^1-|e]SS0-efcSo 

[09] r.«)*M©ia(6©^tt7k:J:<5mia*UJ-fe^ 
*©£»»©te©«jfc**-flH!JRB|-<?fc<5. 

[Bio] ^O«no3akO»«8(cJ:«|!0i!!ittUi; 
^©±®&©*J&£^1-|a]Sg0-efc5„ 

[011] ^©*W©Sat©JRll88fcJ:5|!iIfi*Ul-fe 
>^©£^©te©«j££^1-0Sg0T*fc3 o 

[012] r:©55W©*16©»ffl8fcJ:5Dfli!!i*ffi-fe 
>f-©±BW© $ fefcte©1IWc«:*-*-|allSB|-<?*>a. 

[0i3] ro^0^(D^js^ffi8ii<t5mia^ttnr 

[014] rrofiK»||lfew^«|9»ciJ:5Dflia«ltil-fe 
vif»in&<D#j&&^-t-iHisg0-efc5o 

[015] iW^BJro3ligro^fig9(cJ;SiaCj^Wlr 
vf-©±®^©te©«/*£^1-|5]S&0-t?;fc5, 
[016] ^©«WOia6©jg»9ttJ:5|!iiia«|lj-fe 

v*©iB«B<o$ e>teteo*rt**-*-iaisiaT?*>s. 

[017] r<D«8©S*ll^»M^fcJ:aBflfl*tti-fe 
[018] y -fe s> H*«S8tt^l000W«ttaEftS:*-t- 

0-efe§<, 

[019] i©*W©ia6©»IBi 0KJ:5|U|i!!i«ffl 

[020] znftwnmmvMi&i o^xzwth&m 
[02 1] zo^wnmrnoMmi nc^spgatttu 



■k >1f©£^©«j&£^lil8§0-efc 3 0 
[022] i fct-SMia^tb 

[023] znmwvmmwtmi 2\z£zw{h&M 

[024] 0 2 3 fc* Lfc«#«yiEIJS©«j**r*r 

[025] 0 2 3 IC* Ufc«*ftHffiiaiS«>te«>fltJ*Sr 
*i-08S0T-fo5„ 

[026] ztDftwommmmi 7\c£%m&&m 
[027] z<D%w<DmM(DMmi 8\c£zma&m 

[02 8] z.<oftW<r>3m<r>WMi 9fc«tS»ttBB-& 

[029] z.<r>&m<omMv>m&2 iKuzwth&m 

[0 3 0] r©5IHJ©^lS©^ffi2 2(cJ:2>[H](fl ] ^m 
[03 1] f£*©Qfli!!i*aHrVif©±5mfc^lIl» 

^«C2E&|E|!8, 3, 3 a, 3 b, 11 
v 5 **, 4 Myf, 5, 9 £V si"— K, 1 
0 0 jfe2ESH, 2 0 0 tti;tyBU 3 0 0 U -fe s> h 
Wi, 4 0 0^yf©»S : f-, 2 0 0 2 

1 0 0 0 0 ffifc&TFj*/^ X , 6 0 0 
0 ; 5 0 0 0 0 ^in&jgft. 



[01] 



12] 



[03] 



200-,. Vi! j ,10 Vn+ly 200 ^Vn/ 




100 200 Vn 
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[07] [08] [09] 

m i o] 




[011] [012] [013] 

[0 1 4] 




RST 
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(12) 

[015] [016] [Hi 71 [019] 




[02 3] 

[021] [022] 



2001 
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(13) 



[02 5] 



[02 6] 



Co) 



r 



12000 



13000 



-11000 



(b) 



101 1 12000 



500 



Output 



11000 




[03 0] 
60000 60000 60000 



60000 60000 




12 7] 




12 9] 



5000 




[03 1] 
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(14) 

F^ — 2F063 AA43 AA50 BA29 BB01 BB02 
BD05 BD06 CA08 DA02 DB05 
DD07 HA04 HA09 HA11 LA09 
4C038 FF01 FGOO 
5B047 AA25 BB10 



02) mm mm 



